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^ *t -r § ® m -^'tt e. n fc 7 - 'J re ^^fl^iS[7= - 

fig L fXJ -t y -y-tDiUMi* ±l5-S^O^^^^x- ^ 
O^n^n^^fiJ D ^ T tifc -fe -y -9- colli;*: i: m— t 

cfc D M^^sijtctt. item 1.^2. msco^mmmit. 

^tl-?-'n3;^7t-7^-^?SP^comK ^2. ll3CD]^;^$fi 

(Dmmmtimv^r'&o. ±i53:^^7'-^^HfiDii i , 

±bB 3 ^Afiv'—^^mtDm 3 Offi;glttCD^;^fii*^|BI Ct? 

±is3^^7t;x— ^^wtDiiK mz(omM^(Dm 

—S'Sfi^mifC'^^ti^b^^ic^isb^n. ±33:7— Ux^ 

w^^m(Dm 1 (Dmrn^o^mmmti^m -efe »? . ±i5 3 
Ttmt&^rscDmz. ^3(Dmmm(Dmmmi!}mt3:^-^r 

a. ±te^^M*7^-^g^*Uf33:^7E7*-iS?^F^{cit 

r^ti. ±tEmiti^^m3CD^mmmit. ±tmm.<Dy 
z. w,3 <DAmm<r>m^-^n\ »3ST5ti§j;5 {^^46 e 



|g 1 cO^^SfliltcJ; D ^fi)c-r5±l3— OCDH 1 O^SSf" 
— ^ap^'-S^ii. _hfg 3 :^7C-r- 3 cDffiaitt© 

m 2 <D ^^Ift OJffi«fil ±fB 3 ^^7C^?^ISC^raom 1 Offi 

^x- ^ ±123^^X7^ >y y*^±»2^ 1 ©^^ia 

iB3:^7t^isc?5Ho^ 1 ©^sft6cD^iaffl*'sm^oraD 

ffl-eSD. ±l23ij>Jx;7='-^?^^<Dm2. HScDjffiSt* 

fciiJ'?aTP.n;sj;^tc. ±S2aiSo:/D-b-y-9-*'«^^ 

Lfc-ptO^ 1 <D|g^-7='-^^±l2«^CD:/n-fe-y-9-CD 

^fig-r 5±tB— o<D^ 2 OJ^Sx-^S'glS^i'Ptt. ±13 3 

±ta31^7cig^t!(SFB^(0^2©tf<lffi(D^;SMi:± 
IH 3 -JKTt'r— ^ SF^om 3 (D^^WtDffiidfa*^^^ 

•tr -y ■9-;b^±IB^ 3 O^^iaSfc J; D ^fiSc-r ^ ±1 2-0 © 
7- U x^^#i[gp^p(i, ±gB 3 i^7£«ig(Sra®^ 1 

©Jffi^f4®ffi^^(;^)^p;f ^coffi-es . ±ia 3 ^iKTm-W.-^ 
mcomz. fS3<Dmm^(ommmt}m^?)m^m-r?>± 
r(Dmm(Dy~v3L^m^^^^tSo mcmi^m^im 
mm-eii. ^:/n -b >y ■9•A^±I2^ 1 co&mmmic <t D ^ 

fiit-r^±l2— oon 1 o^^-r-^gP:Ji-Sftt, ±123:^^ 

SOs ±l33:^^7r;-7^— ^^HcO|g2€)ffi<l$fi©ffiMi: 
±te3i^5x#i![S^<D^ 1 ©^«f^I©;ffi1gffi*^■S:&^fi 
;&^t-§^T(D«iS{©^ 1 (D^my'-i^^^^. ±1235 
«lX-r 7'*^±i3ll 2 <D^g5$QiS*^±f3|gS5[cr>:rn -tr 

m 2 cD^miltc J: D ^fiSc-r §±13— OOlg 2 015^7=^" 
-^gp^'-pti. ±13 3 :^7C-T=-^SSSiD^ 3 ©j^^WO 

mmmti^wi^<Dmcmr-&>:). ±i33i^7t^^p^om 

K ^2<D^iafflcDMfiIA^S*§{I:&Wr-2)^T©^ 
i!jO||2cDlS«^-^^-g-i5it. ±iaaiSO:/n-tr-y-t?- 
±I23S^X •r>y:/(c J; ±fB3:^^7C<li![SP^om 

1 <D&mi!is<ommmii^m^<Dm Ljfii-p* d . ±tB 3 :^7E 

^^^mcom 1 «*<llft(DffiSffli:±l2 3i^7t;T'— 

mom 1 o^ss-T^'-^^-^tyn 1 (Dm^f—'^sf^^m*^ 

7°P-b-y-9-A'«§EfigLfc— 1 cO|S^7=— :$f:&±§31* 
i^cD7°a ± -y +J-©PB^T:-32i^ U ^7°n -tr >y ■^•^'^±1311 3 
O^^Miltc J: 0 ±fi)c-r ^ ±i3-OcD 7 - U x^^#S!f 
gP^)-^«, ±S33:^7C^ia^MOm 1 (D^^ittcoai^^fi 
A^m^OfitTfeD. ±fE3i^7t«ISSH<Dm2. |g3 0 
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■tr -y ■y-*^±ism 1. mz (o^^m(Dh^-rm^-:^:^m 

±IS3S^X-r- . ±12— ?3 ^D^i^^SOiiiailtf n 
^> 3 ^SHO^ 1 <Dffi«?lillfCfii« 
t/n-b-yiffcfJ^ST^ cfc^lc. ±12-73 

e. nfc±iB^iSf£DiismT=^- ^±f a^t^® :/n -b 
±ia-p<Diiij^-rytje.nrc^mw^7^-^^±fH3 

^2©aHlW. ^1 ©ffi:S$ftiD|liT-Sf). ±15^1 

*^e.^3cDif^ias{±s ±fBigiito:7-ux^^^g!(T' 

— ^f.*^3^7C^F^tmK ^2. S3<0i^SI«|O|ll;^fT? 

*fgB^{c cfc 5 7- u i^^^ri &y D -fe -y-AV w 

^)\y-fS.tl^ L Oil *0^-<DS-:/n-fe.'y i?-(3Dill@14fil^ 

fci6©tttlv="- ^ %±IBaiS«D7'a -fe <y Htfrftii 

UK SI 2. f^3<Dmm^-:f5^(Dm.^^^^L.^ 

^5n/-c±te^K ^2. m3<D]^filW:^(SlCD«^%W 

iJr%M't§X-r>y:/>&$P,{cWr-So *^H,§teJ:?,:/n 

i^^Al311i«<*{4. ±sai/^?)V^?)0:7-ux^^73ffio 
1/ ''-rnib^^SltT-r 5 i: t :;/'n a ^ ttfc -fu y -5 A 

?St±> ±fsv^5i/^?)C»7-ux^^:}^Sot/^-rnA^;fe^ 

^T-rs J: ^ tern A^nfc>^a A^IBtt-rSo 



<^m(Dmm(omm 1 > 

( 1 ) ^«©«?l8S^fig 

^^BMlc ck § 7- U x^^^ffi^&HtTt- § fc460M?iJft 
»ai^X-rA©-M*0 1 tc^-To M?iJit©tS2 8 It. 

RTtl^Jcdfc^fig^tlTV^^o ^^gPIBtiSHS licit. 

retail. ^< ©a— »f©fijfflfc«t-r5fc«6tM5ijfm 

*i2 sic^ibmrn-^tifcmiSLCDz^u^^j^^^y^v 4 
4 i:^np>A'!«ffl-r^T=-^ 3 o^A'«iBtt^n?>o 

t)> <iio;/^-uciBit^nrc7'-5f(ciij»3are,nsT 

KU-Xtt. ^cD7'n-tr-y9-e^i6e)nrcn— ;(7;l/;^ZK 
2 8ti. =&7"n-tr-y-9-2 9A"«. -3S©T=^-^?g^A^P,;& 

•^^y-^Z 7^<D'^^co—'^<D-/u^^ymai. n.— +fA^ 

ANHO^-y h7— ^ 2^/l-LTa^$nTV^:S„ CO 
ftS[«l«ftfi^OW-gairc i: ;il / 1- V ■:h;l/r3 ^ tr i - ^ T- 

tckv\ ci©7-^X-r— ^-H^uctt, M?iJtt©«S2 

«3 (.mmmcii. ^-if^—vt-^^x) mmm 
mz sis^tb(D%^w^^^\iiti-t^tcii><omt}^m.z 9 

8 tci^§-<^ 7°a A*5,fc Of ^<7) T'a ATlSfflf 
ST^-^^iBH-rSIBiiSS (ss-a-T) fe^t:^e.nT 

V^^c ±IB#^(D7"P-fe-y-9-ti. M?iJlt»SI2 8F*9-efft 
»^ U 7*0 -fc: -y -tt<D^S g i: rL— If ffl (D 7 - ^ 
H > 1 i:cDil{i(D®ai:^Mfe?,o -r^tp-B. il07D 
■fe«yt?-{±. 7-^X-r— ^3 V 1 A^e.Jg^^^n^T'ai^ 
^Ail-x-^^S®b, ^n?.^^g|3tB1tSB3 1 £D- 
OfCiBiiL. ^cDtl. MMtS^2 8(Drtg|5{C|Btt^n 
rcjaaj5:7'n^:f-5A(c<feO> tfJtS©7n;:f^A>Sr 
1tlS©7'n-fe>y9- (M«it6*I{cti:^7'a-b-y9-) ta-K 

?. CD 7n-t-y -9-17)^:5: 5 t<0(cfJ*P^T. ^<D:3.— *fS 
814. ^filS©7^■tr>y+^^Wr§^lfcA^^e^S-pfe5A^. 
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<lti}m^Ll\ $fc, M^iJitg^ 2 8 ti. ^^:U2 9 
y^•tr•y•9•^:«SlJf^:|S^^•e.nTV^Tt><fc^^o Sfc ^ff 

</^TilfT-rs;n i^^t^t/V CCD^-&. Sx^iU— v-aV 

fc^gffl^n^ltSiorD-tr-yy-ti. |iiL:;>'5a.u-->3 

:/n -fe -y- A^^tT-r S 5 n U— i> a > T'n A A'?^^ 

s«<Di5owfiis i u— i/a ->^m.<r>^amKmt 

§o ^:^n-b>yy-«. tfS03^<45Tlf e.nfc|g«-r^-^? 
->a >^^ttTV^<o iKDS'SiU'— ->a>:/a^*^A 



^n^5A$n^o M?iJft^^2 8(i. U-'^Xy'-iy 
a > l *e.iM«^nfc^— tffiSO>'5:r U-i^a >y 
n^^'^Ai:, i^3>rny'7A7b'<^ffl-r 

•So $6.fc. M?iJffS^2 8a. •^-n^ticDT'n-fe-y-y- 
v'3>':/n^~-7AA'«1gffl-r§> 7-^X7^ 
-i/a > 1 *^e.3M^*tifcrL— tfJg^OT^-^^^^n^ 

7'n^^"9A«±7'n-b-yy-{cn-F*nTtct:<. — SI5 
a -fe >y9-fc o — K ^ txT t J; V ^>()^ ^ATXktmmt 
<orcii>ic^ ixSiU— v^aVT'P^^Afi^ ^TOT'n 

VHi±fei^ 5 Ix— > a v:/a ^"•5 Atts M^Jft*^ 2 

7 ±©$iJiii«j^^K S n W -7 J; 0 =1 >^ ^-f ;l/ ^ 

■r^±f2^'f :/^'J^5t/H±±l5v'5a.U->'a ^'T'P 

aoi 3 ^T'n ^'^ AI2S<«{*tc|H1«LTSg^-p#So 
(2) M^iJiSiSy— U Ji^^OHS 

^fo. fj. - - - . fN-i*^?>Nffl<DHl±;7='-^rco. 

Ci. . . . , Cn-i^s ^1 a:?rfflV^Tf^-»■r^^QST' 

±tE(DAlc :r.^mt. -'^fc^Dm^mcD'r— 

^ < CD y n -fe -y -y- M^iJ KfF-r B#p^ ^ ii::^ 
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Tit. &?>mm^mn-t^Micm(o-/ti^-^'^iiyp,^c 

j=jy*NX*NZ+j^*NZ+j ^ 

arcfcL.. j ^=0,1 Nx-i, 

jy=0.1 NY-1, 

j 2=0.1 NZ-1) 

k = kj,*NX*NY+kx*NY+ky 

Cfcfcly. kx=0. 1 NX-1, 

ky=0.1 NY-1. 

k^=0. 1 NZ-1) 

ccr\ tm*imw^m.To commit, i^xytm^ 
m<D^}^mm j . i 'A7t<Dmi&^m(o^^!^mi!Si k 
'tn^ti3^A7i(om^m(o^^j^mm (j^. jy. 

j^) . 3i^7tcD?^|^^racD^«^jSj^:|l (k^, ky, 

wo^«(j^. jy. It. i^M7x:(om^m(Dmm 

j 2=M0D(j/NZ.NX) 
j y=(j/(NX*NZ)) i 
j ^=MOD(j.NZ) 

T. j*^0. 1, 2, 3. . , (N-1) tmtl^fct 

(jx. jy. j z) (0. 0. 0). (0. 

0.1). (0. 0. 2) . (0. 0. 3) . . . 

(0. 0. NZ-1) Hmtl^. -^IblC. (1. 0, 
0) . (1. 0. 1) . (1 . 0. 2) . (1.0. 
3),.. (1.0. NZ-1) hrntl.. C<D^ft% 

(NX-1. 0. NZ-1) ^-e^fbLfc^JC. jy^ 
\ K^XX ±timt^&m (NX-1, NY-1. NZ 

-1) {c^-r§*T?^Djg-ro -r^t)-&> -^^Ttoiii^^ 
m^^mm^i (cm-rs 3:^7cOi^«^^s ( j ^. j y. 

j^) It. ZlS\pi. Xl5[oi. Yy5\pi<Dmicmt-t^o * 

fc^^f^<D-f^- ^ f o. f 1 . . . f N-1 ^ 3 ^kfm'&m 
A^NX, NY, nz<Dm.-:fsWm^^^^h^\>^oc 



VJi^m^^olcit. mM(ommT)V::iVXL.Xlt. m 

T^yn-tr-yit^j^^-rSiliifc^^o i/^S^ NX. N 
Y. NZ^NX*NY*NZ = N^?SSfcfiE<DSSS[i: 
li>[7C<D^^:j. k^3:^7t<0^^ (j^, jy, j 

2) . (k^. ky. k^) \z;k<o^2. ZK^-DxmMir 

-So 

CtSc2 3 



. . . (2) 



... (3) 

*-rZ7^lp](Cf^-rS?^M^TV^#, NZfflcDx-^%M 
'^JiSlt) o fc e. X 1 fcitii^ L T-r- ^ 

z.n^m<om\^xnx*iizmffy'f—^^m.^mt> 

5 1 2Tfet»> NX. NY. N ZtitttCStC^Lt/^i: 
{g^Lfco 3:^7cOMISc3SraiD;^i^ (k^, ky. k^) 
It. 1 i^7S<Djg^Sc^^O]^|g k *^ 6,:^Stc <fc t3 tt^^n 

So 

kx=MOD(k/NY.NX) 
ky=MOD(k.NY) 

k 2=(k/(NX*NY)) i 

hTctfi-DX. kA^O. 1. 2. 3. , , (NX*NY* 
NZ-1) tmitLtct^lC. (k^. ky. k^) t±. 

(0. 0. 0) . (0.1. 0) . (0. 2. 0) . 

(0, 3, 0) , , . (0. NY-1, 0) tmtL. 
■£^IC. (1.0,0). (1.1.0). (1,2. 
0) . (1. 3. 0) . . . (I. NY-1. 0) 

iti.. comt^ (NX-1. NY-1. 0) i^xm^t 
Lfc^t^Cs k^^\ic^^x±m^^\i^mm (nx- 

1. NY-1, NZ-1) izmir^^xmO)M.to i-rji 
mm^ (k^. ky. k^) It. y:^^. X:f5l^. Zi5^ 

(om^mt-r^o i^tcts^^x. *i6s-<#7-'ji^j^ 

(k^. ky. k^) ho:>mmtm3iC7T^ttisK>\crsi 
•So fflu msxit. mt5 1 2x^k>. nx. ny. 
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§ y—V x.^m^^T'—^ c 2 i^TcSr^^D-r-^ f 
it. 1 ^7rO:7- U ai^g|:Sr 2 -^kytny— U i^^fcg 

kx, ky. kjcmmi.ry-vx.^Wi^ni(Dk, mmmw 

*" k ^ kx. ky, kz 

= (1/N)Z. ^Nz-ir „Nx-lT Ny-I f 

<.i/iV^j2=0 '^jx=0 •i'jy=o Ijx.Jy.Jz 

*exp (-2 /r i ( k ^*NX*NY+ k ^*NY+ k y) 
( j y*NX*NZ+ j ^*NZ+ j ^)/(NX*NY*NZ)) 
= (1/N) Z J 2=o'*z-iexp(-2 ;r i (( k 3*NX*NY+ k ^*NY+ k y) j ^) 
/(NX*NY*NZ)) 

*(2:j^o'*''-iexp(-2;r i((k^*NY+ky) j J/(NX*NY)) 
*( Z jy=o''y-i f J X. jy. J z*exp(-2 n i k y j y/NY))) 

(fcfcL. kx=0, 1 NX-1. 

ky=0.1....,NY-l. 

k^=0. 1,....NZ-1) . . . 



... (4) 



c ' J X. ky. J z = 2 J y=o''y-' ^ J x. J y. J z*exp(-2 ;r i k y j y/NY) ( 5 ) 

kx. ky. J z ^ j x=0 ^ J x. ky. J z 

*exp(-2ni(k^+ky/NY) j ^/NX) ... (6) 

C kx. ky. kz = 2: J 2=0"*^"^ ^ \x. ky. J z 

*exp(-2;i i(k2+k^/NY+ky/(NX*NY)) j ^/NZ) . . (7) 



^ 5 {is j X, j ^wi^7s.vjmc^ y X j y- 
N Y^ioA;^?^-;^? f j^.jy.j3{i:^>fr«:7-Ux^gi 

^- j X- j z*'^^*^ •5^fflOffi-Dt>i±OiS[ (NX*NZ 
( j j 2) £Offl©Di:OfC^tX^tl5t^fSt--2,:aiS[ (N 



ky) K 



(ky) fcS8-r5-i^^^i|gS7='- 
(ky=0~N Y- 1 . 



(c jx. ky. Jz) 



j,= 0~NX-K i^=0~ 
N Z - 1 ) ^ff^^aS^gr^-To 6 t . tl^igiSlgfliStcO 
+ k y/ N Y i: V > 5 3§?^% A S JJii^ti 7 - y 

m^T"— c * J ^. ky. J ^{cjlrf LT :7 - ij x^^^ i: mo 

W^^. j 2. ky*<S?0 a SfilO»ffi^t>-l±<DlS (NY* 



^■r§. 3 ;^i!7t;©Si!l^H0-O(Dffii(l (k, 
M-r«2i^^«|lKS7^-^ (c"kx.ky.jz) (k^=0 
~NX-K ky=0~NY-K j^=0~NZ-l) 

NY+ky/ (NX* NY) h\^^o^.^r^mt)'>X=biiK^ 
(i^-'Jx^^tlllU^^^^U *^*6<J{ca. CCDS 

ti. k^. ky*^#Soffl-e*Dx j 20fit*^^;5:§NZ 

fi07='-^ c ' • y^y.ij^^nLxy-^) x-^wktrnmo 

^Wt. kx. ky*^si»3 3Sfit03ifi-a-t)-y:cDiS (NX* 
NYiB) f£WfV\ ^nicit) 3i^7c:0MI»^ra0 3O 

ojffin (k^. ky, k^) \zmt^mmm^y—^)x.^^ 

^^^-■^ (Ckx.ky.kz) (k,= 0~NX-K ky= 
0~NY-K k^^O — NZ- 1 ) ^tfSjaS^a 

■To L.tz.ij^'oX. <ine.o3oo^^«. ■T'^Tflfay 
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n p. ©^^^ffi#fb© i6{c ^ n^tx Y :^ipi CD 7 - u i 

K ^3cD;ffiSMcD]^^l (j^. j^) A'S^t^OfiT^fe 

5^ ^2£0^^w©^s (jy) (omtim^^mm. (n 

Y) ffl©A;^7^-^ f J^.Jy.J^{i:jh^LT:7-'Jx^g|:S■ 
X * N Z ) m<D. 3 2 «Dj^«$lficD^:^ 

(ky) tCM^-t-S-:^^^)^:^^'-^ (C'jx.ky.jz) 

(Jx=0~NX-K ky=0~NY-K Jz=0~ 

Nz-1) ^^#•5Ms^^g■t-<. wv^^A^s 

Y;^fRicD^mix A:^!-?^-^ f j^.jy.j^tcMLT. 
±l2^3©*^r^Mm©^i<D^:gllSo^;^ (j 

J t3:k7i.^^^m(Dm2(Dmm%<Dmm (Ry) 

(j^) (omtm^^misi. (nx) {B<D-i^^^3^«v^ 

±mm3(Dm^mm^m(Dmn (j,) 
^§fil©-o(c^n^"nMfS-r^ifiSS: (n^) fio. ± 

IE 3 ^^7r.(Dmm.^m<DfS 1.^2 ©j^i^fflcDi^^i 

(k^, ky) icmmt?>2^A$^Wii^^7'-i' (c" 

kx.ky.jz) (k,= 0~NX-K ky=0~NY-K . 

j^=o~Nz-i) ^m^mm^mto fest/^ti. m 

br, 3i^7r*SP5<D^ 1 O^^W(CMLT7— Uo:^ 

^(C»ftt©^^^tTV\ 3i^7t*^P^cD^3cDffij|S$ft<D 

mi^t. 3:k7tM^m<Dmu mzcomm^ommt 

tifc J: 3 {c, 3 :^^MiifSP^©ll 1 . ^2 o^^l^tD^ 
S (k^, ky) tA'^^f^cDfilT-^O. 3i^7ic^^KiD^ 
3<D^#I^OJ^ffi (j^) <Dmi}m^?>m.fSL (NZ) <B 
<D2i^^^|g:^5=~-:Jf CC'k^.ky.j^) (C^!fLT7— >; 



2, m3<Dmm^<Dmm (k^, ky, Rz) (cM]®-r 

^ (Ckx.ky.kz) (k^=0~NX- K ky=0~N Y 
^^Sf^-^tc^LT. 3i^7tll^P50^3C>ffi^|fi{C 

§o Y7^[^<D^^(±. ^5tT^*n§J;3fC. NX* 

NzmcD'f—^icM-r^s.irHz^siiiLii^m^^fSi^o m 
mic. x:^\^i<Dmmit. ^eicr^-^n^^oic. ny 
* N zmiDT'—s'icM-r^Mi^^ic^^L^mm^^tsi^o 

\simiz. z:^^<D^mt. ^7izr^-^ti^iioic^ N 
X * N YfflcD-7*— (c5i^^ssi^{cas:^^giA^e>^ 

fc. 2 tc^ij^? <fc 5 fc. mmnMy'- J (j = 

o~N) ^K;5-<**«fcM'<. 3:k7tm^m<Dzmcmj 

j3=o, 1, , , 7^^n?nwr§Mi![©7=-^«r 
p-fe^yito. 1, , 7fciijoaTe>nTv^-i>o -r^^t) 
^^(om(ozmmi:,^mir^±x(r>mmm7'—^ 

(i. ^nSOXgl^J^. YJ^^SjyCD<l{C^I^P,^V^T-|lI— 
©:/n-fe-y+^-tcfiJD^T§o |2|2T?{i. N=5 12, N 
X = NY = NZ = 8 fc{S^L. ia4T'«ya-b>y1fO^ 

®t!(ffii:S;S:^«^T'?>. If^^fflOZj^Sj^^WT^ 
^TtO^^J^mx— ^ne.OX^1i. Yffi^OM 
{cfiSc P. :&i/NT'|Wl— (Dy n -b <y (cf U D ^ mif J; i/ ^„ ^^c 
t^ltf, 7'^■tr«y■9•(7)i^tStNPU = NX = NZ^:L^ N 
Y= (N/ (NX*NZ) ) Ti:t-n^fJ;v\ CCT. 

©^^^^-To /ctxtf. N=5 1.2. NPU=4cDi: 
^{C«. NX = NZ = 4, N Y = 3 2 T'^ntf J:V^o 

Yi^<^jy*^s*s^ig[o^»5^^7'-5ffc5*L 

•7^-^{i:l5li::/o-b-y9-fcfiJt)aTe>tiTi/-^?)o ci -5 L 

P50ii^>&{lffl L^V^T% Xiffi«ij^i;Z^«lj3*^!|$^ 
<Dmx^^. ffii5t^WcDY)^;Sky*^V^5^^^>^0{i^« 
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7mm.^m<Dmm (k^. kp fcgi^at- «Nx*NYffi 

02i^^M^S-r-^ (C'kx.ky.jz) (k^=0~N 
X-K ky=0~NY- 1) ;&f#§o 

^ 7 J; ^ Z 7^fpI^D^«I^^T 3 iclt^ 3 ^^^TnjSSfc^H® 

gg^i (k,. ky) con^<Dmt. s^Aftm^mozmm 

-y9-'\(D^^k^©ffl(DfiJD^Tt?«. T'a-b-y-y-O. 

1, 2. , . ytfi, k^=0, 1, 2, 3. , , J&«H 
:^fiJt)^T?.<, <icDCi:t±. EI 5 tc^^-r J: -5 tc, 3:^76 
jg^iJc^M^. -^-Ok^ffttciiil^^VS-Tr^fiJbT. 5i-fJ 

s T e. nfc 3 i^TcSi^^F^toj^^i k ^(D^m(Dm t . 3 

z mmj ^cDiiTfDffl ticMi^mii nfc^r© 2 
^St'-^ (C'kx.ky.j^) ^mm\.x zys^iD^Wi.^ 

3:^7t;jSi!f^r^<D^i^ (k^, ky) (D±X<omt(omi>n 

^ b Tt# 2 i^^^g^T-"- ( C " k,. ky. J z) 

(fib. k^=!|f^{fi. ky=0~NY— K k^=0~ 
(NZ— 1) ) tort. gT^n-fe-y-y-Tb^^^b^A^ofcx 

^(DzL-zxDmm ky. k^cD±r(Dm^m-r^mmff]^y 
- u i^j^^ssx- ^ c ky. kz «a l-s k ^=!ft^ 
fitx ky=0~NY— K k z = 0~NZ— 1) :&ff-g[ 

5o 



(X-r-y7°5) x-^ftOteB 

0 2 {c^-r J: 3 3ij);7c;IISr^©T'-^5?(c^{t 

^-r<}:-5li:. ^^m-x-^ f jO^fiJti. fj^^MO 
D (j, p) S(Dyp-b-y-9-A^fi^-r5i^-'ri'«J>y^'^ 

die. 3^A7€m.^^m(D7'-^{c^m-sn. 3^X7x.mik 
^mitm 5 icvtcn^^x^mtEtixm^coyti-t-^^ic 

*g«-r^— c k©T^-^f^fiJ{i. N YfflcD»M-r5x- 
1 ^<D7'n-t>y9-*'ia^-r§:/a'y^i^-^'^ij >y<^ 

[iS[8] f j = Zk=o""^ Ckexp(2;rikj/N) 

(fcfcL. j =0.1,....N-1) ... (8) 

Ct![ 9 ] f j=( 2 k-o""^ c k*exp(-2 ikj/N))* 
(fc/cL. j =0,1,..., N-1) ... (9) 

CCX. *E[]tiia«^S;g:^-r= LfcA^oT. ^ 1 a i: 

Uxi^g|i|g^7=^-:$f<D^ig#^tS^7-Ux^^U »?> 

fcif-DX. mmmictt. iss^-ux^^ti^-ux^si 
L> M^jf)-»«iT*7-';xsm^iifT-r§fc#fc«. ^ 

^^t. i/^-rn*^©7'n-tr>y-9-{ciiJ*3aT?.nfc^Jfl^^ 

- 'J x^^tD :fa^^L,^m.mLxmy-vx.^m^n 
A-ett. ±fBz;^(p)o^^^|^^TLfc^t^c. 3^k7zy- 

U X^^*gS7=^-^ c kx. ky. kz^^C' ■y-'^COflJ D ^ 

T^^ML. llt?:/n-fe'>y+)-pa-e7-Ux^^3^ST^- 

^ c kx. ky. kz<^te« (An#x.) 7-';x^^ 

^Sv^-^ c kx. ky. kz'^-^'-^^'-S'J^'^-^ ^ U -y 
fc. 3:^7c?SIS?Sra%. Y^:g!|ili(cgjt^2F®T*^»f 

u iBiDY^^ffiky^*-rs7-'jx^^s7"-^ 
c kx. ky. k^^m—<o-:fu-ty^icm K) STSo mwmz 
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li. ky=o, 1, 2. , . ^mt^y-v:r.m^^m 

Ckx.ky.kz^l'H'^^D-fe'i'^O, 1. 2, . . ic 

T^cD:/a -b -tttcfij a T e. n/c 7- u ji^mmmT" 
■^(omry- u ^^^^7=-^ c ky. kz^^^^"^ 
3 - u x^^^m-T^-^ c ky. kz*' 5. g6*i -r 

1 '^7C7- U X^M^^T^- c 3 <fc t) f#§ C 

i:tDM^}i03{C^$.nrci:*5>>-C^fe§o L;!)^L. 

IScO¥®-??^g|)l^f^-x— ^ <DSP^^^ K> . §® ^— O© 
tt. mm(Dim t ^ S ra— CD X i: Z ^^^SrJto N Y 

zittfcsii:&-spffi{<:j;-pTT?{i^<. xmcmm^^m 

■7^-^fiJ0aT^t-?.j i:v^^7-*-^^tiJfl5S3^)^ y:^ 
IS]. x:i?iR]. z:^\Si(D-r^xicmm-^nr\^^^c tX'^ 

[HiiSjT'feSo fci:^«\ y:^(pi. x:^iS]. z:)?iRicD^gi 
^?Tdi:^. ^^^^-x— ^'j&^n^'nzfft. YW. x 

tiJ;^ST:-fi. T^-^^i-fiJJgi^^A^-X^Inl. Z:^(p]«D^^>& 
fT5 il^ilV^'? 2[H]tCt)fcoT^M?n, ^©^M«t>S 



cnP>2 0(r)^#;&?^fc^x-^57^iJ7^^%iSi^± 
fc*a«^^ 9 (c^-To ±15^ K m2©^#;&r^/c:-r 
x-^^fiJ;^^{i4jiD^D> c:tie)£Df*9T\ 7— 'Jx 

nxv^SfetD-^feSo ?3^4«A:tix-:>*'«x:^[pi(c5i- 
fij> ta:tl-r'-^f*^Y^rpI{C^5-fiJf£*^e). 03:te<i:Cf0 6 

tmiE,L^t>^r^^t. 7-»Jxsmw^-r— 

n ^ -th Y ^ >y ^ ^fij^ :7- V x^^^^T^- ^ *^+)- 

x-^?©HT?7'-^5)-sijj^s*^a:5:stv^9;?iei ti^ 

?ns*^ Z75riS]©^m. fif*oeaT;l/riy XAi: 
S^??. x:^iR]cD^^<DigSx-^f*^Y73[p]{C}Oor^ 

m^L-^t>'f±x^^t. y-yx^^M^x— ^t:7— 
y x^^^-7=— i5? t ■y-'f ^ y ^ utc^ « c t a'?^)- 

mm^n^^<xi,. 7-yx^^M^7^-^i:7-y 

x^m«S^f=^-^fi;*^|BlDf^'-^5i-fiJfl5SC^«Oo CO 

:^rs 2 y- y x^^{i*iteti{c{iJ.;^T© J: ^ tc u 

©S^«i F F TOT/l/rfy XAfc j; Oft^^nSo 
(X-r-y:/a) YTjIrJOS^ 

Yv^lRjO^SIti. ti^5fe<DeB7'7l/3*y XAtCOV^TgEtC 

<> :7-yai^g|^^-rf-^(73x-^f^fiM. •9--Yi^y 

(X7"y:/b) xtJirjo^SS 

X7^iRjo^m> Y:^[Ri©^^cD^*7^-^tc 

MLT. t*e*©fe«T;brfyXA{COV>Trocai'<fcX 
•r y 2 (DS^-e^^ nSo 
(Xx-y:/c) -T^-^fKS 
S 7 J: 5 Z d (cti, 3 i^Tcig^iS^P^© 
^« (k^, ky) ©itt^Offlt. Si^^^^P^goz^;^ 

(C'kx.ky.jz) li'^^Xtb^o l5^2Xit. t*e*0|K 

a7;b3'yXAi:s^»?x x75riR)©^^T'f#5nrc2^ 

^^SS^T^-^ (c"k^.ky,jj tt. YWtcSit^^lS 
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1 . 2 . 3, , . CD2M 
kx.ky.jz) *llEi^:/n-b.;;-9-0. 



1. 



«7^-^ (c"| 



izn Lxm^tifc 2 ^AmmmmT"-^ ( c " k^. ^y. jz) 

({iU k^=0~ (NX— 1) . ky=1^Mm[ K= 
0~ (NZ— 1) ) OF^. e:/n-fe>y9-*^4fejtL:&A^-D 

■tr ^(omx 2 'A^mt^mv'-i^'^mmt^o 



kx.ky.kz (-fiU k^=0~N 



X— 1, ky=#^fil. k^=0~NZ— 1) ^fff-^-r 
CO^sa*. ^Sky=0, 1, 2. 3. . , (C5htfS 

n-fe-y-y-o. 1. 2. , . t?^^^n. 



f^mr"-^ c 



kx» ky, kz 



3 «>^fcpifflfc:SJJ^-r § ck -5 {c, 7- U x^^^tf^T^- 

x^^iesT-- ^ t ^ <y ^ ^j-t ytc ^ 

C kl . k2= (I/N1N2) Z J 1.0"^-^ 2: J 2=0"^-' f J 1 . J 2 

*exp(-2 ;r i Cki j 1/N1+ k 2 j 2/N2)) 
(.rzfcV, ki=0, 1.... ,Ni-l, k2=0, 1,...,N2-1) • . 
dCD^ti. ^^1 Hzm.BX^^o coSil Hi. Mtc <ci;3b'<T-#?> 
:^©2X7^'yy*^e,^S^^^l l a. 11 hhX^xm CS![ 1 H 

c ki. k2= (I/N2) 2: j2=o''2-^exp(-2 ;r i k 2 j 2/N2) 
*(l/N,)Zjj.oNi-ifj^ 

*exp(-2;riki j j/Nj) . . . 

c'ki.j2 = (l/Ni)Zja=o''^-ifji.j2 

*exp(-2;riki j i/Nj) . . 



xtiy"-^ f jicMLx&L±(Dmm^mm-r^ttic 

n-t?-y-9-t?Y:^(nl(D^^^Sg-r^#— p©-f^— ^(i, 3 

3ij5i:^iisr^(D#M^$*{cs>fiSL. ^(Dmn}t^^y5^ 

)i*iSL. ««l6^lc{i7-Ux^^^|g[A^JS-r?.3i^^iS 

S-PO'x-tJfti. ^cO-PcDT'-^*^«-r?.3i^7t;2 
F^tcML. ^coBe?iJ<D#i'>-r-y^'X{i. ^cD-gfOf' 

-^A'^s-r^ 3ijX[^3gF^<Dt/>-rn*''CD^^^^a-rt: t 
nrc=&7^-^a. ^©3i^7cSp^offiS^wr§i:m* 

(3) ^:^^7E7-Ux^^^(DjSffl 
J^±. 1 :k7ty- U x^^cDfci6cDy;l/3 U XA^I^b^ 
Lfc*^ *;?i^l±^i^7c7- U x^j^tD^-a-'\tffi*t 
fi2;?iT?#So i>J^<D2i^7c7-Ux^^;6-fl?!I{c^^Titt 



(1 0) 



(1 1) 



(11a) 
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Cki.k2=(l/N2)2j2=o''2-ic\i. 

*exp(-2;r i k2 j 2/^3) 

'J^TTt; 7 - U 3i^^:gr N iffit^ C i: »«t" 5 o Lfcjb^ 

BO:/a-fe«yy{i:f„^NPu^j_j2 ({lU ii=0.l ((Nl 

/NPU)-1). j2=0.1.....N2)#SO^^^SiJ0^T-5o C 

cr\ N PUti7"n-b>y-!t©^|g[T-fe^„ -r^i:. ^1 
1 aOXT-y fit. j 2*^"ISI U N i^tDg^cDH-^© 1 

<: <D7.7" y 7'«*fgB^073ietC J; § 1 ^kfty— V X.^m 

^ N affitT 3 icmmt^o mmm^- ^ c k,. j 2 

1 bOX-7">yyT*(±. j i*'«|BICN2^@tD^^ora-e0 1 

|H|— ya-fe>;/-9-±tcfe-i,fcJ6. <l£D^^«a«*Ltc^ 
^n-ir>y-9-(:ri;tc|Sji{cfT^5o t:<±{cj: t) 2i^7E7- 
U x^^/)^^7 ^^mo-r-^f c ki. kzfi^ l 

(4) m^ijssjI^— yx^^-^-fy^u 

F F T 1 D i: cn^Uff-rs^cti 
CALL FETID (NX. NY. NZ, NPU. F, TB. lOPT. lER) 

?,|B)B#{c:3— ;l/-r5<e:^3?)^fe-5o ^:<l■^^ N = NX*N 
Y*NZ«7->JxiE^5hf^f^-^rf j©<@|§!C. NPU 
ti:/a-fe-y-)^-^|gf, Fa5'<7'5'JOn-;l.^(±:7— U 
x^^M^-T^-^ f J. v-rr^UA^e.cO'J^— >Bt« 
7- 'J x^i^|g^7=^-^ c k^^Si^-r SSB^nj. T B «a 
^itiifllBi&offl^^^frt-r « I O P T fi-y-:/;!/ 

-^^^O^sg^Jt^-r^A:^. I ER«||fTl^x^-*'S 



... (lib) 
^^M^7^-^r) fjti. 0 2coj:'5{C3i^?cll^F^tc 

-^fi;7-Ux^^^x-^tt, i:fc{cHt-f'^U>y^ 
^}-fJ^nS©T. H i #S©::^n-fe-y9-{i. m*NPU 
+ i (m=0, 1 N/NPU-l)#SOS 

F{et±, NfitOA:^7=~— :5f?iJ f J (j=0~N-l) co 
iii*NPU+ 1 ^^^"^ ^ o 

F (m) = f „„NPUH.i (in=0. 1. . . . . N/NPU- 1) 

Lfc*^o T^:rD -b -y -y-cDif OBB^IJ F ^ {± N/N 

I o P T = 1 ^Ji^b. coi: 

^(Ox-r^u^ftfig-r^o I 0 p T = 2 2 iHiaJi^K© 
fl^fflv^^o ifi='>(y='V(oyu—^^~Y^mi otc 

5) . ^■f?l^;&g^x-y^'f?. (7>7"-y:/46) o "T 
N = NX*N Y*NZi:NPUi:An Ji(±cD^ 
IJCT^^Avif 5:^,.^ I OPTAM Sfc«2 0ffiT'fe§*-' 
ifdA^^ff. 5ligt<0*5ai4%li'>^;5o A:^7'-3?{cai?e!j 
^ffl*^AoTV^fc^1&{i. I E R = 1 0 0 0 i;K^LT 

(i!iS4 7) 'J^-Vf^c i^tc. fficT'a-b^y-ittc* 
5-i'7'^'J*^n-;l/^nifeCi:^ji*0-r^ (X7^>y7'4 

8) o ^:<7)^i^p^i^ H^Jcti, ■?-cD'7-ry^U*^n— k 

^K^n -b -y -ttT-CD v-r 7"-7 U ;l/CDf|^:&ii5En-r-g. 

■9-T'n- KSnfc:*:^-!' 7"-5 'J jMffTC'OT'D-b y-y- 
U A^^liScT-fM^LfcaO {CN P U^coyn-t-yHtTn- 
;b?tlTV^§A^if3A^^^x-y^-r§ (X-r-y7'4 

9) o cco^x-y^'ti, ±{cai'<fcfte<3D:^ro:/n-b-y 
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^#A'«?tfc^nTI/^*V^il-&«. I ER = 2000i:t5 
MLX (X-r--v7°5 0) V -^—yt^o MclOPTCD 
^i^^i-yi' t (X7^-y:/5 1 ) . I0PT=1CD^^ 

(D7"->^;l/%4j5!cL. BB^iJT B t LT^S^f 5 (Xf^-y 

^5 5), Bmt-<^mmmmm^(Dmit. ^coyn-b 

t4tu^©^^2, {ci:t)^*5o **5x IOPT=l-e 

illtorj— 2|5igJ,:^|i^£r)n-;l/-^fe 
So CcDJ;^^::!— •^-i':/'^ ;l/7cOv'5 

u *=i-/i/ Lfd^fc. ^ 2 (Dwmmicn-t^y- v 

icMT^ y- u :ii^Wi(omnmiz, ifcicam b t ic^m 

vrcmmm^<Dmiimmr't^o Ltcti^^r. iopt 

Y7^f^£D^^%tT5 (X7^-y:/5 6) o ^^iSSOJgSlT' 

m\zm2<D^oiSi^m<D&-^if^m^x, ny. nz<7) 
mj5wmcm^. mAK^-ti:.vi>^. a^^comm^mt 

TStlSo i:OY7^|nj<D^^-p«, gE(CX-r-y:/l S5 

comit-^s^r-Nx^Nzm^^rcit. i^m. nx*nz 



5o :^n-tr-y-9--\(D7^-^<DSiJDaT:^iCJ:?). #XY 

^JQSJifflff JS: L{c:g.7°P -b -y -y-ejSitctT^ So 

*^-r:/^U{cJ:*3^7'p-b>y+>-7b^M 

nSE5>Ji:LTi ^(DT'D-fe^yittDXtU (2 6 (M 
1) ) {c=i-;l/W(c*S,^fl^nTv^S„ ^(Dgg^ijFcDj^^ 

^icm.x^5X'm^-in^mM^m7ir^o mmx% 

5 n/-c— ^^^ie«-r- {i^o :/n -b >y -^-Oj^ * U {c 

IBIS^nSo Sft^S^Jlcti. #:/a-b-y9-?-«. 

i/^irW^^nfcl^) . ^S-T'n-b^y-y-tt. x-rJf^SifflfflO 

3:^7cBH?iJS:Zlh*^K Ig2. Ig 3 © 3 i^7C©{'^»ie?iJ^ 

SB^iJfi. 3:^^7t;<D-r>-r-y^'X(DS^;t)\^?li^NX, N 
Y. NZtc^H/^o aT-etic:ne.cD3i>j7rODf^llBB5>J 
1 7=^- ^Slfiffl O 3 i^^iB^iJ i: IrI C ± # ^ ^ W t- S ^ {g 

So ^©-/n-b >y+>-fc. mz(Dzmzm.m.^j.—o(Dwm 

X. Y. zmm\cnjt^-r^. iM'f—^ms^^XTmm'o 
v-icz micmm.^j:mm(DW-mt)^m i t ^ nfc i: # fc 

^m(D7'~-$ii,mmcLX. ±iaf--^ffl3:^^7t:E 
^J«C»jhfJS-rs-i'>-7'-y^'XO^a@(c*SiN^;^nSo ^St'd 

mmLx. zmmtim^(Dm^mi^. y&mtxmmff 
\^^^\^^?><Dm^mr^-m(DXti7'-^icMLx. ^5 

xmmi)mrj:?>-mcox:fj7'-^icnhxYyj0]CD 

^^t)^^my—V:r.^mTJl'=fVXL. (FFT) 

T*fT$nso c(D^m<Dmmc$>-Dxi,±. xmm^^'m 
^^—m<D'r—$'icnLx. zfa-t"^^f>^(D^^ hjyrM. 

»T^nso "toit^^m^ti^ 1 :km^mmy''-^ c • 

jx.ky.jz (^-Sl-^ j^=0~NX-l, ky=0~NY- 
1. j^=#SfiE) ^l£D3:^£DftMiB^JO. d 
ne.«DiS*g|ffl j ^, ky. j ^{Cj^fS-rS-t'Vf^'-y^XcD 
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MT?> 1 :^^^«7=^-cS? c • j^. ky. jz*^^ mi(D3^X 
s-r ?> A:t; t"— tD T'n -fe >y-9-{cf ij ^ T e. nr V ^ 

no (XT^^yT'S?) o ■r«ct)-6s ^yp-b-y+m. "T 
ic^ ^yn-t-y-y-^. Y73lp]O^^Tff enfc-^^^Sl 

^^x-n ^ tire 2 :^^^^^7^- « n -t -y 

Ui^^T-'UrfuxA (FFT) ^mi^xmn^n^o 
c <Dmmt. imm 1 (o 3 ^kft^mmm^mm vxmfx 
i^ti?>o c(D^m(Dmmc^':>xii. kymmtimrj:?> 

mm^ e. n« 2 ^^gi^«7=^- ^ c ' • ^y. j ^ (fib. 

k,= 0~NX-l. ky=0~NY-l. j^=1#^ffi) 

ky. j 2{i:ji^JS-r§-f'>'7='>y4'XOi;c:6(cte^^n 
So Lfc*'«oT, 02<D*f-&. #yn-tr«y9-T»{i. 2:^ 

^J^^*7=^-^ C • ky. J ^ 2 O 3 i^TC^t^HB^IJ 

fctt. ^n^n«Dz®{c5ti«;-rs. ±1211 2 to 3 ^^jtfiF 
^le^ijF^©. zmicmm.mMmo:>w-m(o^n^tiicMiJS. 

— 0<D:/n-b-y9-{CfiJt)^TS (X7^<y:/5 8) , gEtc 
X-r-y7'c-eai-<fc<j;-5fc. CcDfiJ»?^^TtctA^V\ 
n-b -y •+^-*^~g^3UX^^co^7^n ■t-y'ift (Dmxtti^tiO) 

-fu -t <y -y-^^^fig L fc 2 i^^^^s^T^- ^ oD^m^n 
lem 2 (^{■^»iE?ijtc. -^-ora-fe -y -y-tcfij 0 p>n/-c 



-^C'k^.ky.jz CfiU k^=0~NX-l. ky = # 

^fl. j3=0~NZ-l) ^^mt^Ji^oic^ :/a-b 

'y -y-ra-p 2 i^^^ST^-iSf c • ' ky. j^*5^85-r So 

IsBOii^Tfl. Z73(R]^O^^^tf5 (X^-yy5 9)„ 
•r^t)^. #7°n-t: ^y-y-fi. roc7.x-y:/dT'l2«Lrc 
^ o tc. ^cD:/a-t -y ■y-tcifffclcfij 0 P,tlit 2 
m^Wr-9\Z.n\^X. SC7fcJ:»)itS$nS^^^SI 

t-So te«{cJ;t)#XZ¥St± 1 ^(D7°n-tr>y9-tcffl^ 
^tlTV^S*>e>. C<D^^.ilfeafl^LtC:&yD-fe>y 

:^(R)cD^m> kyffi<iA^#^(7)fi^^&L, k^ai^tz 

^ c"k^,ky,Jz^^WL-■^^ ^7{CckDff^t)nSo <ICO 
kyj^ki^l^^cDfig^^L. k,^^A^S^S-ff 
t ^ L X Z y5Sti\<D^m'^lST&7- V 
7;V:JVXL. (FFT) ^^fflV^TSff^nSo C<D^^ 

±mm2<D3'A7ti^mmy'i^mmi^xmn-sn?>o 

C<D^m<Dmnic;^^Xit. k^^^A^S^S-pO-r 

nS«*l7-UX^^i^«7=^-;?fCkx.ky.kz CfiL. 

= 0~NX-1. ky=^Mm, k^=0~NZ-l) 

ky. k^lcMlSf S-rVT-'^y^^XOiiC^tclS^^n 
So LfcA^oT. 0 8(DJ;'5{c, — o©:/n-b>y+J-fi:— 

o©gg^ k y%*.-r-o<D^a*^gij t) 

ky^*-rs— OCD^StctSlfl^tlSo feL> @8{C43 
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